Strong limit theory is one of the most important problems in probability theory. Some results on the convergence of pairwise NQD random sequences have been presented. This paper further analyzes the strong convergence of pairwise NQD sequences and generalizes partial results of Wu [Q.Y. Wu, Convergence properties of pairwise NQD random sequences, Acta Math. Sinica 45 (3) (2002) 617-624 (in Chinese)]. Since no general moment inequalities are given as so far, we avoid this problem and obtain a class of strong limit theorem for NQD sequences and some corresponding conclusions by use of truncation methods and generalized three series theorem, which are the supplements to the previous fruits.
and discuss the strong convergence of pairwise NQD sequences by applying truncation methods and generalized three series theorem, which extends partial results of Wu [5] .
In this paper, we denote X a n −aI (X n <−a) + X n I (|X n | a) + aI (X n >a) , a > 0, and " " as general "O."
Lemma 1.
(See [7] .) Let {s n , n 1} and {t n , n 1} be non-negative number sequences, s n t n for each n 1, then the infinite series
|u n | t n < +∞. [6] .) Let X and Y be the NQD random variables, then [6] .) Let {X n , n 1} be pairwise NQD sequences. For some
Lemma 2. (See

(1) E(XY ) EXEY . (2) P (X > x, Y > y) P (X > x)P (Y > y). (3) If (r(·), s(·)) is a non-decreasing (or non-increasing) function, then r(X) and s(Y ) are still NQD random variables.
Lemma 3 (Generalized three series theorem). (See
X n converges a.s.
Mainstream
Theorem 1. Let {X n , n 1} be a sequence of pairwise NQD random variables (r.v.s) and EX n = 0. Let {a n , n 1} be a positive number sequence such that a n ↑ ∞. Suppose that ϕ n : R + → R + be Borel functions and α n 1, β n 2, K n 1, M n 1 (n ∈ N) be constants satisfying
Proof. By applying Kronecker lemma, to prove (4), it suffices to show that ∞ n=1 X n a n converges a.s.
From Lemma 2,
X n a n is obviously still a sequence of pairwise NQD r.v.s. If the following three inequalities hold simultaneously
∞ n=1 EX a n n a n < ∞,
then, by Lemma 3 (let c = 1), we obtain (4). According to (1),
and
which together with (2) gives (5). Next, we prove (6). Since EX n = 0, and from (8),
in conjunction with (2), we have
Now, we prove (7). Noting that
we only prove the convergence of ∞ n=1
For any n ∈ N , by applying Cr-inequality, E X a n n 2 = E|−a n I (X n <−a n ) + X n I (|X n | a n ) + a n I (X n 
by (8),
furthermore, by use of (2), we get
On the other hand, again from (1), we easily know
Eϕ n (|X n |) ϕ n (a n ) ,
By applying (12)- (14),
which together with (11) gives (7 x 2 are non-increasing, EX n = 0 (n ∈ N). Moreover, if 0 < a n ↑ ∞ and
Proof. Taking α n = 1, β n = 2, K n = M n = 1 in Theorem 1, by applying of (1)- (3), we obtain
which gives
Thus, the corollary follows. 2 Theorem 2. Let {X n , n 1} be a sequence of pairwise NQD r.v.s and a n be defined as in Theorem 1. Let ϕ n : R + → R + be non-decreasing Borel functions satisfying
when p n > 2 (n ∈ N), and if
Proof. Similarly to Theorem 1, it suffices to show that (5)- (7) hold simultaneously. By Lemma 1 and (18),
Eϕ n (|X n |) ϕ n (a n ) < ∞.
Analogously,
Eϕ n (|X n |) ϕ n (a n ) < ∞, hence, (5) is verified.
From (17) and Jensen inequality, we obtain
obviously, owing to (18)- (20),
Eϕ n (|X n |) ϕ n (a n )
So, (6) holds. From the assumption, we know
Moreover, EX 2 n I (|X n | a n ) a n E|X n I (|X n | a n ) | = a n E |X n I (|X n | a n ) | p n 1/p n a n E|X n I (|X n | a n ) | p n 1/p n a n a p n n Eϕ n (|X n |) ϕ n (a n ) I (|X n | a n )
Eϕ n (|X n |) ϕ n (a n ) 
By (11) and (13), (7) is proved. Thus, we complete the proof of this theorem. 2
